Abstract. Measurements of the charge states of solar wind ions by the SWICS instrument on Ulysses are used to place limits on the extent to which the velocity distribution of electrons in the lower solar corona deviates from a Maxwellian distribution by having a suprathermal tail. It is found that the data are consistent with a suprathermal tail which is not large, and which has a minor influence on the location and magnitude of the maximum of the electron temperature. This result has implications for theories which propose that suprathermal tails of electrons in the solar corona can have a strong influence on the formation of the solar corona and the dynamics of the solar wind.
steady solar wind, then, the ionic fraction, Yi, of a given charge state, which is defined as the ratio of the number density of an ion with charge +i to the total number density of all ion states of this element, will evolve subject to the equation: [Hundhausen, Gilbert, and Bame 1968] ctyi tt =rle(Yi_lCi_l-Yi(C i +Ri_l)+Yi+lRi) (1) dr Here, C i is the total ionization rate (including collisional ionization and autoionization) from charge +i to +i+l and R is .i the total recombination rate (including radiative recombination and dielectronic recombination) from charge +i+l to +i.
The ionization rates and recombination rates used here are the same as those adopted in Ko et al. [1996] . We assume that all ions of the same element have the same speed u and flow only in the radial direction; rl e is the electron number density. Note that the sum of all yi's for a given element must be unity.
At some heliocentric radial distance, typically < 5 solar radii, the ionic fractions will cease to change [e.g. Biirgi and Geiss, 1986] . The electron density falls off with radial distance; the ion speeds increase; and from (1), Yi becomes constant. At this distance the ionic fractions are said to be frozen-in, and it is these ionic fractions that are observed by Ulysses at several AU from the Sun.
The ionization and recombination rates are functions of the electron temperature T e, and will depend on whether the electron distribution is Maxwellian. Thus, the ionic fraction that will be frozen-in depends on Te(r), ne(r ), u(r), and the shape of the electron distribution. Equivalently, the observed ionic fractions can be used to place constraints on allowable values for and radial dependencies of T e, rte, it, and the shape of the electron distribution. We concentrate here on determining the shape of the electron distribution, i.e. the extent to which a suprathermal tail is permitted. To do so, we use a technique which is described in detail in Ko et al. [1996] . We use observations to determine n e, and we develop parametric descriptions for T e , u, and of the shape of the electron distribution. We then do a systematic search to determine the values of the parameters that yield the best fit to the charge states observed by Ulysses. In particular, the following sequence of operations is used:
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1 Consider, then, the problem in reverse. We fix tc at 10 and do a full parameter search, i.e. we vary Tma x , Rma x , Rwi d , f, T•, and p, and find the best fit to the observed charge states. 
Concluding Remarks
We have performed a parameter search of possible values for the electron temperature profile in the lower solar corona, of possible speed profiles of heavy ions, and of possible forms for the electron distribution function, and determined that the charge states of heavy ions observed by the SWICS instrument on Ulysses are most consistent with a suprathermal tail on the electron distribution which is not large (tc_> 5). However, it should be noted that the observed charge states are best fit when we assume some suprathermal tail, tc--10, as opposed to a larger value tc>25 which is indistinguishable from a Maxwellian distribution. Such a small tail is unlikely to contribute significantly to the formation of the corona, or to the dynamics of the solar wind.
